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EXECUTIVE SUMMARY

This report documents results of the third independent audit of Los Alamos National
Laboratory regarding compliance with the Clean Air Act, 40 CFR 61, Subpart H for the year
2001. It was concluded that Los Alamos National Laboratory was in compliance with 40 CFR 61,
Subpart H for the year 2001. The offsite dose limit under the Clean Air Act regulation is 10 mrem
yr! (0.1 mSv yr'"), and Los Alamos National Laboratory reported a dose for 2001 of 1.84 mrem
(18.4 pSv). This dose was confirmed by independent audit team calculations.

This audit was conducted by a team led by Dr. John E. Till and other members of the Risk
Assessment Corporation research team as part of a Settlement Agreement and Consent Decree
that resolved a 1994 lawsuit filed by Concerned Citizens for Nuclear Safety against the U.S.
Department of Energy regarding Clean Air Act compliance status at Los Alamos National
Laboratory. A separate independent group, the Institute for Energy and Environmental Research,
monitored the audit for completeness, quality, and thoroughness on behalf of Concerned Citizens
for Nuclear Safety. The audit team divided its work into four distinct areas that addressed the
major elements of the compliance program. These areas were:

» Radionuclide usage and associated emission estimates for unmonitored point sources
* Major release point effluent monitoring

* Environmental compliance sampling for non-point sources

* Dose calculation.

A number of general issues, in addition to specific regulatory requirements, were evaluated
for each area, including traceability of data to their original source, documentation supporting
compliance, technical competence, quality assurance, and overall confidence of the audit team in
the compliance program. Thus the audit encompassed a scope much broader than a typical
evaluation for regulatory compliance.

LANL has made significant changes to improve the compliance program over the period of
the audits, many in response to recommendations made within our audit reports. As in the past,
we have included a number of additional recommendations in this report.

As with past audits, the public’s role in the process was critical. This success is due to all
parties who cooperated fully with the audit team in pursuing its goals. We continue to believe the
open and thorough process that was followed can be used as a model for other facilities where
risk to the public is being evaluated.

The audit team commends LANL for addressing the findings of the first and second audits
and also for the concerted effort they have put forth during this audit to make it an open,
thorough, and responsive process. Credit for this achievement is also due to Concerned Citizens
for Nuclear Safety, who, as a citizens’ organization, helped initiate the audits and design their
format.

It is noteworthy that this audit was conducted under unusually difficult circumstances
created by the events of September 11, 2001 and critical issues with regard to security at the Los
Alamos National Laboratory throughout this year. The audit’s success is a direct reflection of the
professionalism and dedication to this process by all involved parties.

This was the third audit of its kind. According to the Consent Decree, if “...the third audit
identifies substantive deficiencies with compliance with Subpart H that the auditor believes
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require corrective actions, a fourth technical audit will commence no later than the end of
calendar year 2003. The scope of the fourth audit shall be limited to determining whether
necessary corrective actions identified in the third technical audit have been satisfactorily
accomplished.” The audit team has concluded there were no substantive deficiencies requiring
corrective actions that justify having a fourth audit under the Consent Decree. Therefore, we
consider that audit requirements under the Consent Decree have been met and are concluded with
this report.
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INDEPENDENT AUDIT OF LOSALAMOSNATIONAL
LABORATORY FOR COMPLIANCE WITH THE CLEAN AIR ACT,
40 CFR 61, SUBPART H IN 2001

FINDING

This audit concludes that Los Alamos National Laboratory was in compliance with 40 CFR
61, Subpart H for the year 2001. The audit team commends Los Alamos National Laboratory for
their implementation of the recommendations resulting from the first and second audits, and the
cooperation they have shown during this audit to make it an open, thorough, and responsive
process. We also commend Concerned Citizens for Nuclear Safety and the audit monitors for
their cooperation, ideas, and review of the audit process. Several suggestions for continued
improvement are detailed within this report.

INTRODUCTION

On January 21, 1997, the U.S. Department of Energy (DOE) and the Concerned Citizens for
Nuclear Safety (CCNS) settled a suit filed by CCNS (CCNS v. DOE, D.N.M. Civ. No. 94-
1039M) concerning the status of compliance of Los Alamos National Laboratory (LANL) with
40 CFR 61.90-61.97, Subpart H, National Emission Standards for Emissions of Radionuclides
Other Than Radon From Department of Energy Facilities
(http://www.epa.gov/docs/epactr40/chapt-1.info/subch-C/40P0061/40P0061H.pdf). As part of
that settlement, referred to as the Settlement Agreement and Consent Decree, a series of
comprehensive technical audits were to be performed.

As stated in the Consent Decree, the purpose of the technical audits was to verify whether
LANL is in compliance with the Clean Air Act, 40 CFR 61, Subpart H, set forth in the Code of
Federal Regulations (CFR). It was agreed in the settlement that Risk Assessment Corporation
(RAC) would conduct the audits as the independent auditor. Dr. John E. Till, president of RAC,
assembled a multidisciplinary team of scientists, the Independent Technical Audit Team (ITAT),
for this purpose.

The first audit, covering the year 1996, began in June 1997 and a draft report was issued in
May of 1998. The final report on the first audit was issued in November 1999 (Aanenson et al.
1999). The findings of the first audit indicated that LANL was not in compliance with 40 CFR
61, Subpart H for 1996. The second audit began in June 2000 and covered compliance for the
year 1999. The final report for the second audit was issued in December 2000 and concluded that
LANL was in compliance for 1999 (Aanenson et al. 2000).

This third audit began in June 2002 and evaluated compliance for 2001. According to the
Consent Decree, if “...the third audit identifies substantive deficiencies with compliance with
Subpart H that the auditor believes require corrective actions, a fourth technical audit will
commence no later than the end of calendar year 2003. The scope of the fourth audit shall be
limited to determining whether necessary corrective actions identified in the third technical audit
have been satisfactorily accomplished.” The audit team has concluded there were no substantive
deficiencies requiring corrective actions that justify having a fourth audit under the Consent
Decree. Therefore, we consider that audit requirements under the Consent Decree have been met
and are concluded with this report.
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The audit was observed and monitored by an independent scientific group on behalf of
CCNS, the Institute for Energy and Environmental Research (IEER), to ensure the audit was
objective and comprehensive. IEER neither performed a separate audit nor were they responsible
for the results of the audit. Their role was to monitor the audit for completeness, quality, and
thoroughness.

LANL has made significant changes and improvements in its compliance program since the
last audit. Many of these changes respond directly to recommendations that were outlined in the
previous two audit reports and to issues raised by CCNS and IEER. As a result, the current
program for compliance is significantly improved. We include some additional suggestions for
improvements in this report and assume that LANL will consider them carefully. We outline the
recommendations resulting from this audit in Appendix A. This is only a summary of the issues,
and the main report should be referred to for details.

The audit team commends LANL for the cooperation they have shown during this audit to
make it an open, thorough, and responsive process. We continue to believe the 40 CFR 61
Subpart H compliance program at LANL and this audit process could be considered as a model
for other DOE facilities. We again give credit to CCNS, who, as a citizens’ organization, initiated
actions that helped make this achievement possible.

It is noteworthy that this audit was conducted under unusually difficult circumstances
created by the events of September 11, 2001 and other important issues with regard to security at
LANL throughout this year. The audit’s success is a direct reflection of the professionalism and
dedication to this process by all participating parties. The audit team expresses its appreciation for
the spirit of cooperation that made this audit possible.

Background

The Los Alamos National Laboratory is a Department of Energy facility located in Los
Alamos County in north-central New Mexico. LANL is located atop a mesa and is surrounded by
canyons, making the topography of the site very complex. The primary mission of this facility has
always been research and development of nuclear weapons, including weapons development,
fission and fusion, and weapons safety. Associated with this is the responsibility of maintaining
environmental controls to limit the release of radionuclides into the environment. These controls
and the practice and procedures that accompany them are some of the questions around which
this audit was focused.

Figure 1 is a map of the LANL site. This map shows some of the major release points to air
for offsite dose calculations, the locations of major unmonitored point sources, and the locations
of some of the environmental samplers used to demonstrate compliance with the 40 CFR 61,
Subpart H, regulations.



Independent Technical Audit of Los Alamos National Laboratory 3
Final Report

Town of
Los Alamos
6 67 @
L}
- ) 7 a £ {_]

@) Q bTAa1 S @@ O

az
g0 (O (WSite) " g5 94 TA-21-257
TA-E-E;E@;A:_EE 12 (DP Site) @
{CMR) ® TA-53 11 Bandslier
TA-55 (LANSCE) & National
(Pu Facility) Monument
San lidefonso
Pueblo Lands
® TA-16
(S Site)
3 15
13
160) o
Town of
While Rock
&3
Bandelier 014

Mational Monument

TED 400 D200 400 1000 1460
Matam

Faal
A0 BLOD 1200 280 AROO

([ Ambiant air samplers used 1o
demanstrala non-point
source compliance

@ Point sources responsible
for majority of off-site dose

LInmenitored point sources

Figure 1. Los Alamos National Laboratory site.

The facilities identified in this figure are the major release points to air, which are discussed
further in the chapter titled “Stack Sampling and Monitoring Evaluation.” The Los Alamos
Neutron Science Center, or LANSCE, is located at Technical Area (TA) 53 and has traditionally
been the biggest contributor to offsite dose at LANL. This was again true for 2001.

For purposes of compliance, the offsite dose must be calculated at the location of maximum
dose where a person could reside. The process of calculating dose is described in more detail in
the chapter titled “Dose Assessment Evaluation.” The location of maximum offsite dose for 2001
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was near the sampler numbered 10 in Figure 1. This location, which can change from year to
year, is commonly referred to as the maximally exposed individual, or MEI, for LANL. The
calculated dose to the MEI in 2001 was 1.84 mrem (18.4 pUSv).

The lIndependent Technical Audit Team

Because of the multidisciplinary nature of the audit, the audit team included scientists with a
variety of backgrounds. These scientists have a broad range of skills including effluent
monitoring, environmental surveillance, quality assurance, dose assessment and modeling, and
source term development.

The audit team included scientists who are members of the RAC research team. RAC focuses
on research related to risk associated with chemicals and radionuclides released to the
environment. Key scientists on the audit team are listed below along with a description of the
areas on which they focused during the audit.

e John E. Till, audit team leader

* H. Justin Mohler, radionuclide usage and associated emission calculations

* Paul G. Voillequé, stack monitoring and emissions

* Helen A. Grogan, environmental monitoring and diffuse source emissions

e Steven J. Maheras, dose calculation verification

* Arthur S. Rood, CAP-88 and CALPUFF comparison calculations

» Jill W. Aanenson, preparation of the final report.

For the most part, these scientists evaluated the same areas during each of the three audits,
which streamlined the process considerably.

Pur pose and Scope of Audit

The scope of work for the audits was established by the audit team. The scope of work stated
that:

This work will be performed independently by the audit team and the full cooperation of
DOE, LANL, CCNS, and any other participants is expected. It should also be understood
that this audit is the result of a legal settlement resulting from litigation brought about by
CCNS, an environmental organization based in Santa Fe and representing the concerns of
citizens residing near the Los Alamos National Laboratory. Therefore, to the greatest
extent possible, the audit will be an open and fully documented process, providing both
LANL and CCNS information that can be readily understood and traceable. Further, RAC
recognizes the important role that will be played by the Institute for Energy and
Environment Research (IEER), as a separate, independent group, responsible for
monitoring the audit as it progresses. Therefore, throughout the course of the audit, we
(will) provide whatever is necessary to allow IEER to fulfill its objectives.

Although this scope has remained essentially the same throughout the course of all three
audits, the process has changed somewhat because of budget limitations. Principally, these
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changes have been made to increase efficiency in the process and to concentrate on areas where
we believed the most emphasis needed to be placed.

In each audit, the audit team assessed four technical areas of the compliance program:

* Radionuclide usage and associated emission estimates for unmonitored point sources

* Major release point effluent monitoring

* Environmental compliance sampling for non-point sources

* Dose calculation.

Quality assurance procedures were considered for each area, and the assessments are
presented in their respective report chapters. The radionuclide usage, effluent monitoring,
environmental sampling, and dose calculation chapters of this report present conclusions drawn
by the audit team about LANL’s compliance status.

One of the primary reasons to have independent scientists conduct the audit was to ensure
that it addressed issues of scientific and technical merit as they applied to the compliance
regulations. This audit was designed to not only verify compliance with regulations but also to
assess whether the methodology chosen by LANL to demonstrate compliance was scientifically
valid and defensible.

The scope of the audit was well defined and maintained, but the auditors also addressed
several outstanding issues that were peripheral to the scope of the audit, that is, not related to
LANL’s compliance status, but of interest from a technical standpoint. These issues included the
use of CAP-88 for calculation of doses for an environment with a complex terrain, use of
thermoluminescent dosimeters (TLDs) for environmental measurements, uncertainty related to
dose calculations, and future operations. These issues are discussed in the chapters titled
“Complex Terrain Modeling Comparisons” and “Issues Peripheral to the Scope of the Audit.”

Compliance as Defined by This Audit

Many aspects of compliance are discussed in the regulation. Most importantly, a facility
must demonstrate a dose to the maximally exposed individual below 10 millirem per year (mrem
yr'1) (0.1 milliSievert per year or mSv yr')." The regulation also contains many other
requirements, such as measurement methods, procedures, quality assurance, and documentation
that must be met for a facility to be in compliance.

As in the first two audit reports, we classified our findings and recommendations into three
categories: (1) regulatory deficiencies, (2) technical or scientific deficiencies, and (3) specific
observations. In previous reports, the third category of findings was titled additional observations,
but we felt a revised title more accurately captured the intent of this finding category. Not all
technical evaluation chapters identify findings for each category and some chapters may contain
multiple findings.

A regulatory deficiency is a finding that tracks directly to a regulation or requirement that
was not met by LANL for the year 2001. There were no regulatory deficiencies noted in this third
audit.

* Throughout this report, we have redefined all units in their SI equivalent for universal readability, where
applicable. In some cases, such as the discussion of a cited document, it was not appropriate to offer the
conversion.
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Technical or scientific deficiencies are items related to LANL’s compliance program that are
not specifically noted in the regulation but are critical to having a valid and defensible
compliance program. Although not specifically outlined in 40 CFR 61, Subpart H, these technical
issues directly affect LANL’s ability to demonstrate compliance. There were no technical or
scientific deficiencies noted in this third audit.

Specific observations point out practices for which the audit team recommends improvement
or clarification. These issues are not noted or implied in the regulation, but they relate to good
scientific practice, and we believe they need to be addressed by LANL. We highlight several
specific observations and recommendations for improvement.

We have also included a section before the evaluation chapters to point out key areas where
LANL has implemented significant changes in the program since the second audit.

Summary of 40 CFR 61, Subpart H and the Federal Facilities Compliance
Aqgreement

A great deal of history accompanies the development of radionuclide standards for inclusion
in the Clean Air Act, which was described in the first audit report (Aanenson et al. 1999).

The final radionuclide emission standards included in the Clean Air Act were published on
December 15, 1989. The radionuclide emission standard for DOE facilities was established as
10 mrem yr! (0.1 mSv yr'); that is, emissions must be such that the resulting dose to any
member of the public is less than this amount. The standard was codified in 40 CFR 61, Subpart
H, National Emisson Sandards for Emissions of Radionuclides Other Than Radon From
Department of Energy Facilities.

The regulatory guidance in 40 CFR 61, Subpart H, is designed to provide the rules that
facilities must follow and guidance for the techniques that might be used to achieve compliance.
These rules have some flexibility because the EPA can grant prior approval for alternative
methodologies that the facility intends to use.

In 1991, the EPA conducted an audit of LANL’s compliance status with 40 CFR 61, Subpart
H. This EPA audit concluded that LANL was not in compliance with the 10 mrem yr-! (0.1 mSv
yr') standard. In 1992, EPA issued a second notice of noncompliance to LANL and DOE. In
1994, DOE and EPA drafted a Memorandum of Understanding (MOU) that addressed the need
for DOE facilities to reach an agreement with regional EPA offices regarding compliance. This
MOU and the EPA audit findings brought about the development of the Federal Facilities
Compliance Agreement (FFCA) between LANL and the EPA.

In 1996, LANL and DOE negotiated the FFCA, which was submitted to and approved by the
EPA. This document provides more explicit guidance for the methodology to be used by LANL
to implement their compliance programs as required by 40 CFR 61. In some cases, the FFCA
constitutes prior approval for LANL to use alternate methodologies. In other cases, it simply
identifies a more detailed discussion of the prescribed techniques identified in 40 CFR 61,
Subpart H. The existence of the FFCA does not constitute compliance, but it provides LANL
more detailed direction on methods to achieve compliance.

Part of the focus of the lawsuit that initiated the audit was a disagreement that CCNS had
with the FFCA. Although a public comment period followed the release of a draft version of the
FFCA, there was little opportunity for public input into the creation of the FFCA. In the eyes of
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the public, the credibility of the FFCA was compromised by not including the public in the
process of drafting the FFCA.

Nonetheless, the FFCA is an important part of the compliance process. Regulatory guidance
is very limited for certain release scenarios that are important at LANL. LANL needed a
framework for assessing the environmental impacts of releases for which compliance procedures
either did not exist or were unclear. The FFCA provides this framework.

During the course of the first audit, the audit team reviewed the FFCA and found it, with one
exception, to be technically sound. During all three audits, IEER challenged the technical validity
of the FFCA with regard to its prescribed treatment of environmental transport and dose modeling
of a complex terrain using a Gaussian plume model (CAP-88). Although the Clean Air Act
regulation allows the use of CAP-88 for compliance modeling, the FFCA makes it a standard at
LANL. We investigated the use of a complex terrain model and reported some initial results in
the second audit. We continued to look at this issue during this audit and discuss our conclusions
in the section titled “Complex Terrain Modeling Comparisons.”

Risk Assessment Corporation
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AUDIT PROCESS

For the LANL audit, we used a combination of methods to gather and analyze information.
The audit team visited Los Alamos, New Mexico, on three occasions, touring facilities, talking
with the LANL staff, and reviewing records. Members of the audit team performed independent
calculations to verify dose estimates and to determine the validity of assumptions made. Although
some work was carried out at the site, some analyses and reviews of documentation were
performed at the individual offices of audit team members. The audit team believed this approach
allowed a thorough evaluation of relevant aspects of LANL’s compliance-related programs.
Additionally, this evaluation was more detailed than a typical audit because the scientific and
technical merit of each element of the program was closely examined.

In many cases, records to review were identified and sent to the audit team member
requesting them. A list of all documents requested and received during the audit is included as
Appendix B. Members of the public were encouraged to request documents related to
compliance. To keep everyone informed of materials that were requested, LANL staff arranged
for all interested individuals to receive copies of all requested material. Issues raised by IEER
were distributed to RAC, and an attempt was always made to be certain that LANL personnel also
received a copy. A list of all IEER, CCNS, and public issues raised during the third audit is
included in Appendix C. These issues are discussed in specific chapters of this report or treated
within the context of the appendix. The audit team worked to keep all parties informed of issues it
was reviewing to the greatest extent possible. Since this audit was conducted under constraints of
time and budget, all issues were not addressed to the same degree pursued during the first two
audits. We believe, however, we have considered the most important and relevant issues and that
the budget available and the schedule we established were sufficient to evaluate compliance.

During visits to the site, the audit team held meetings with LANL staff, CCNS, and IEER to
discuss plans for the visit and to summarize findings at the end of each visit. These meetings were
open to any individuals who wished to attend.

Layout and Purpose of Site Visits

The audit team planned and coordinated site visits through a joint effort with LANL, CCNS,
and IEER. The audit team generally visited the site for three to four days at a time to gather
information and tour facilities. Although different members of the team concentrated on different
issues during the audit, site visits were planned to accommodate the interests of all concerned
parties. Schedules and objectives for the visits were arranged and distributed to the appropriate
people before the visits. Members of the public who participated in visits and tours were kept
informed of progress through meetings at the beginning of each scheduled visit and summary
meetings at the close of the day in a closeout briefing.

Site visits served as the primary information gathering mechanism during the audit. Relevant
documents were identified, interviews were conducted, and facilities were toured. A number of
processes and procedures were observed. The site visits allowed a thorough understanding of the
methods by which LANL demonstrates compliance. More conventional audits are generally
conducted with a single site visit and observational time. The audit team felt that scheduling
multiple site visits with a chance to work, digest information, and read documents between the
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visits enhanced the value of the time spent at LANL. This type of schedule streamlined the entire
process and contributed to a more productive team effort and a more thorough audit.

LANL, IEER, and CCNS personnel accompanied the audit team members on facility visits.
Additionally, invitations were extended to the public and to state agencies to attend these tours,
and several individuals used this opportunity.

The audit team recognizes that considerable preparation was required on the part of LANL
to meet security requirements and allow the audit to be conducted with unprecedented openness.
The audit team appreciates this effort, and we believe that the ability to see facilities and explain
our observations to members of the public was critical to credibility. We regret that for some
tours, members of the audit team and the public did not participate as originally scheduled. This
was an inevitable consequence of public involvement but also the result of an increasing
confidence in the compliance program on the part of individuals as the audit process matured.
Nevertheless, in every case a facility tour was scheduled, at least one member of the audit team
was present and important information was gathered. At no point during the audit were interested
parties denied access to facilities that we thought it necessary to visit. Table 1 lists the facilities
visited.

Table 1. Facilities Visited During 2002 Audit Tours

Facility Tour date Purpose of tour
TA 43-1, Health Research June 4, 2002 Radionuclide survey
Laboratory
TA 3-1698, Materials June 4, 2002 Radionuclide survey
Science Laboratory
TA 53, LANSCE June 6, 2002 Stack monitoring
AIRNET stations, White July 10, 2002 Non-point source monitoring
Rock loop
TA 54 July 10, 2002 Non-point source monitoring
TA 3-29, Chemical and August 21, 2002 Stack monitoring
Metallurgical Research
Facility
TA 3-35, Press Building August 22, 2002 Radionuclide survey
TA 35-213, Target August 22, 2002 Radionuclide survey

Fabrication Facility

Interviews

Throughout the audit, interviews were conducted with personnel from the Risk Reduction
and Environmental Stewardship-Meteorology and Air Quality (RRES-MAQ) division” of LANL,
facility managers, and other people responsible for compliance activities at LANL. Interviews
were generally planned ahead of time and usually involved one or more members of the audit
team, [IEER, CCNS, LANL, and other interested parties. In keeping with the policy of openness,
anyone could be a part of any interview. However, if either IEER or CCNS wanted to be involved

® Risk Reduction and Environmental Stewardship-Meteorology and Air Quality (RRES-MAQ) was
formerly known as Environmental Safety and Health (ESH)-17.
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in an interview and was unable to attend, an interview was rescheduled until all interested parties
directly involved in the audit could attend. It is a credit to the groups involved that this procedure
worked well.

Members of the audit team led interviews, and the interviews focused on procedures relevant
to compliance issues. Interviews were quite specific because the first two audits had provided us
with extensive background knowledge about LANL and its procedures, which enabled focused
investigation of well-defined issues during this third audit.

Document Retrieval

It was necessary to obtain a large number of documents from LANL to support our research
of compliance activities. Periodically, documents were requested in writing by the audit team,
CCNS, or IEER. A copy of every document request was sent to all parties involved in the audit
process so that all could be aware of ongoing research and information needs. Appendix B lists
all documents requested and received during the course of the audit.
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SIGNIFICANT CHANGESAND IMPROVEMENTS SINCE THE SECOND
AUDIT

Because the RRES-MAQ Clean Air Act compliance program continues to improve as a
result of these audits, we felt it was important to highlight a few key changes here. Details related
to these and additional changes are discussed in the technical sections that follow. Many of the
changes discussed here were in response to recommendations made or issues raised in the second
audit.

LANL underwent a significant reorganization since the last audit. As a result of that
reorganization, the name of the division that is responsible for maintaining the Rad-NESHAP
compliance program changed from the Environment, Safety & Health division, Air Quality
Group (ESH-17) to the Risk Reduction & Environmental Stewardship division, Meteorology &
Air Quality group (RRES-MAQ). We believe this reorganization is beneficial to LANL. We
would recommend, however, that RRES-MAQ update all procedure documents to reflect this
change.

Substantial changes have been made since the second audit with regard to the unmonitored
point source and usage survey aspects of the compliance program. Based on recommendations
from the second audit, the database in which information about radionuclide usage is collected
has been redesigned to further automate emissions and dose calculations. RRES-MAQ no longer
collects information on inventory but has shifted the focus, more appropriately, to actual usage of
radioactive materials in a facility. An important change in the dose calculation process involves
identifying important progeny according to guidance provided by NCRP (1996).

Based on an issue raised by the IEER monitor during the second audit, improved stack
sampling systems have been put in place at the Chemical and Metallurgical Research (CMR)
facility. Additionally, a database has been developed to collect important stack information to
automate the calculation of emissions.

Because of continued concerns about the adequacy of the AIRNET system to evaluate
releases from all facilities, RRES-MAQ reviewed the locations of the AIRNET monitors and
decided to place an additional monitor at the Los Alamos Airport to more effectively capture
releases from TA 21. An issue raised by the IEER monitor with regard to silica gel collection
efficiency led RRES-MAQ to further pursue this topic. LANL discovered that the recovery of
sample from the silica gel was not as complete as originally estimated, and they applied a
correction factor to all of the AIRNET tritium data to adjust for the limited recovery.

In all, we believe the changes made to the compliance program since the last audit have
improved it. This is a credit to all involved in the audit process.
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EVALUATION OF UNMONITORED POINT SOURCESAND EMISSION
ESTIMATESBASED ON USAGE SURVEY DATA

As specified in 40 CFR 61, Subpart H, emissions must be estimated for all facilities with the
potential to discharge radionuclides into the air. This includes all facilities conducting operations
using radionuclides in an environment that discharge effluents through a forced ventilation
system via a single exhaust stack or point source. This emission estimate is used to determine
monitoring requirements for all point sources at each facility. Any point source with the potential
to emit radionuclides in quantities that could cause a member of the public, or maximally exposed
individual (MEI), to receive a potential effective dose equivalent (PEDE)® in excess of 1% of the
standard (0.1 mrem yr-! or 1 uSv yr'') is defined as a major point source and requires continuous
monitoring. Point sources with a radionuclide emission potential and consequent dose of less than
1% of the standard are defined as minor point sources and may be evaluated for compliance with
the standard by estimating the potential for emission during the year in question by one or a
combination of the methods outlined in the FFCA. The requirements outlined in § 61.93 (b) for
point sources that require monitoring state the following:

Radionuclide emission rates from point sources (stacks or vents) shall be measured in
accordance with [the following requirements] or other procedures for which EPA has
granted prior approval.

The procedures outlined in 40 CFR 61, Subpart H, however, do not explicitly define the
method to be used for estimating potential emissions from point sources that do not require
continuous monitoring. In May 1996, the EPA and the DOE established the FFCA to provide
further guidance to LANL with regard to making these point source potential emission
determinations. The FFCA effectively serves as prior EPA approval regarding methods of
estimating potential emissions and consequent doses from unmonitored point sources for
comparison to the 10 mrem yr~! (0.1 mSv yr') standard specified in 40 CFR 61, Subpart H. It
also establishes several options for determining monitoring requirements as well as verifying
continued low emissions.

The methods for estimating emissions outlined in the FFCA include the use of historical
stack sampling data, 40 CFR 61 Appendix D methodology, duct holdup studies, engineering
estimates and judgments, and the need for operational flexibility. The text of Appendix D also
refers to another procedure that may be used for demonstrating compliance and determining
reporting and application to construct requirements (EPA 1989). The guidance provided by EPA
(1989) that is applicable to unmonitored facilities involves an assessment based on annual
possession quantities. Where facility operations are relatively stable, historical stack sampling
data are considered by the FFCA to be the most accurate method for determining potential
emissions. Appendix D methodology was originally designed to estimate emissions for new
construction or modifications and changes to existing sources, but LANL also relies on this
methodology for estimating potential emissions and determining monitoring requirements based

¢ For readability, the precise technical term potential effective dose equivalent is usually replaced with the
general term dose in this document. However, the reader should be reminded that this is a possible dose and
not an actual measured value that a member of the public received.
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on respective facility radionuclide usage information. For determining monitoring requirements,
estimated radionuclide release rates are based on the discharge of the effluent stream that would
result if no pollution control equipment existed, but the facility operations were otherwise normal.
For demonstrating compliance with the standard, the FFCA states that the filtration factors for
pollution control equipment specified in Appendix D of 40 CFR 61 may be applied. Additionally,
periodic confirmatory measurements are required to verify continued low emissions from
unmonitored facilities. The FFCA (Section 2.1.3) specifies that these confirmatory measurements
may be based on “...engineering estimates using current inventory measurements or
determinations and the other methods described in Section 2.1.1.”

It is important to make a clear distinction between radionuclide inventory and radionuclide
usage. A number of concerns were raised during the first two audits regarding the use of the term
“inventory” and whether the reported values for unmonitored point sources represented a
snapshot of the inventory at a single point in time, the total inventory throughout the year, or
usage during the year. The wording of 40 CFR 61, Subpart H and Appendix D, clearly states that
radionuclide usage at facilities for the period under consideration (i.e., during the year for which
compliance is determined) is necessary for reporting requirements as well as for use in estimating
radionuclide emissions. The FFCA makes numerous references to 40 CFR 61, Subpart H and
Appendix D, but its use of the term “inventory” is not clearly defined. It is imperative that
radionuclide use throughout the year be the starting point for the purpose of estimating potential
emissions, and we recommend that any revision or update to the FFCA incorporate a clear
definition of the word “inventory” for the purpose of estimating emissions that is mutually agreed
upon by EPA, LANL, and the public.

A defensible and credible record of radionuclide usage is clearly an integral part of
demonstrating compliance as specified in 40 CFR 61, Subpart H, when Appendix D guidance is
used to estimate emissions. It not only serves as the basis for determining monitoring
requirements and verifying continued low emissions, but it is also used to directly estimate
releases and consequent doses for unmonitored (minor) point sources. In addition, the usage
survey data are used to determine those radionuclides contributing 10% or more of the total dose
at monitored point sources and, therefore, evaluate the appropriateness of current monitoring
equipment.

The following sections describe and evaluate the methodology LANL (RRES-MAQ)
employed to compile 2001 usage information, estimate potential emissions, and calculate
consequent doses from unmonitored point sources. These sections also discuss any changes
LANL made to address concerns raised during the previous audit and as part of LANL’s periodic
procedure revision system. The audit findings and recommendations are presented at the end of
each section.

Because of heightened security at the onset of the current audit, it was necessary to select
facilities to visit before the radionuclide usage survey for 2001 was available. Therefore, a
number of facilities were randomly selected, based on the 2000 unmonitored point source dose
evaluations and a preliminary list of 2001 sources. We primarily selected facilities that had not
been the focus of either of the first two audits.
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Radioactive Material Usage Data Collection

Summary of LANL Methodology

Facility radionuclide usage data serve as the primary basis for evaluating annual potential
emissions and doses from unmonitored point sources and for determining monitoring
requirements for all point sources. The data collection, and hence our evaluation, focused on
potential emission sources and associated data for 2001. Radionuclide usage data were gathered
for all point sources with the potential to actively exhaust radionuclides through a forced
ventilation system via a single stationary point.

To conduct work in a manner that helps focus appropriate emphasis on sources that have
significant potential or actual emissions to the environment, RRES-MAQ (hereafter referred to in
this section as MAQ) adopted (beginning with the 1999 usage survey) a graded approach to
categorizing unmonitored point sources and updating radionuclide usage survey information
based on the calculated potential doses for the previous year. The regularity with which usage
information was collected and updated varied depending on the tier classification of the source,
which is based on guidance provided by ESH-17-RN, R2. The following tier levels have been
defined:

* Tier I — Any source with actual emissions that contribute greater than 1 mrem yr~' (0.01
mSv yr') to any member of the public (as defined by Subpart H) according to the
previous rolling twelve month period.

* Tier Il — Any source with the potential to contribute greater than 0.1 mrem yr~' (1 uSv
yr') to any member of the public (as defined by Subpart H) according to the last usage
survey.

* Tier Il — Any source that does not have the potential to contribute greater than 0.1
mrem yr~' (1 uSv yr') but that does have the potential to contribute greater than 0.001
mrem yr~' (0.01 pSv yr'') according to the last usage survey.

* Tier IV — Any source that does not have the potential to contribute greater than 0.001
mrem yr~' (0.01 pSv yr'") to any member of the public according to the last usage survey.

Per 40 CFR 61 Subpart H requirements, all Tier I and II sources require continuous
monitoring to determine emissions and consequent doses. Tier [ and II sources are updated as part
of the usage survey every 2 years, and need only meet the record keeping requirements for Tier
IV sources. Tier III sources are updated and evaluated annually to confirm and verify that
emissions and associated potential doses remain below Tier II classification requirements, and the
information presented in the annual usage survey will be traceable to a secondary source of
documentation (e.g., monitoring data, logbook, and database maintained at the facility level). Tier
IV sources are evaluated at least every 2 years to confirm and verify that emissions and associated
potential doses remain below Tier III classification requirements, and usage survey information
does not need to be traceable to a secondary source of documentation. In summary, a partial
usage survey (including only Tier III sources) will be conducted for calendar year 2002, a
comprehensive usage survey (including Tier I, II, III, and IV sources) will be completed for
calendar year 2003, a partial usage survey will be done for calendar year 2004, and so on.
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The MAQ staff has taken additional steps to allocate resources to release points with the
potential to impact the cumulative offsite dose and/or monitoring requirements and to more
complex and dynamic operations throughout LANL. Certain point sources meeting established
criteria will be removed from future usage survey reports (ESH-17:00-160). While full usage
survey updating efforts will not be conducted for these point sources, they will remain as part of
the usage survey update record and will be evaluated to ensure that these sources continue to meet
the required criteria. The criteria required for removal from the full usage survey update are that
the release point has a potential effective dose equivalent less than 0.0001 mrem yr~ (0.001 pSv
yr') and the facility active operations have and are expected to remain constant, or are
decreasing, or the facility is inactive.

Also in the interest of conserving time and resources, certain point sources meeting
established criteria will not require onsite interviews or walkthroughs of facilities or laboratories
for future usage survey updating purposes (ESH-17:00-071). A phone or e-mail interview will be
considered adequate for these facilities, which include any facility that does not meet one or more
of the following criteria:

* A new facility contact or operations that has not had an initial site visit interview by an
MAAQ representative and the calculated dose is a significant contributor to the stack’s
radionuclide emissions

* The operations and/or radioactive materials are continuously changing

* The operation and/or material have undergone a significant change

* A new release point of radionuclide emissions has been identified.

Point sources are identified through various mechanisms, including historical classification,
the Air Quality Review process (discussed later), facility contacts, and field investigations.
Collection of associated radioactive material usage data is intended to represent operations at
each release point of interest during a specific year, as well as potential duct hold-up and residual
contamination, that may impact or otherwise contribute to airborne emissions of radioactive
materials. The usage information, in conjunction with information specific to each process related
to radioactive material usage, forms the basis for estimating potential emissions and dose from
both monitored and unmonitored release points at LANL (ESH-17-102, R3). Because of concerns
remaining following the second audit regarding clear distinction between the definition and use of
the term inventory, MAQ eliminated collection of “inventory” information and now attempts to
collect information related only to radionuclide “usage” throughout the year (ESH-17:01-069).

To initiate the process of updating radionuclide usage information, MAQ personnel
contacted the facility manager and/or the designated point of contact for the facility regarding the
upcoming usage survey update. To facilitate data collection, the latest usage survey information
was provided to the point of contact. If it was deemed necessary, a meeting was scheduled with
the facility point of contact to explain the survey process. In addition to explaining the purpose of
the survey during the meeting, a usage survey was completed and documented as described by
ESH-17-126, R5. Following collection and compilation of updated usage information,
discrepancies and/or incomplete data were resolved via phone and e-mail interviews or site visits.
The compilation of all 2001 usage survey information was documented as Terp et al. (2002).
Additional details related to each process contributing to potential emissions at each point source
were collated in separate file folders and ESH-ID Air Quality Review documentation maintained
by MAQ.
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In addition to the primary radionuclide usage data collected as part of the survey process,
MAQ staff reviewed ESH-ID Air Quality Reviews on a monthly basis to supplement survey data
and incorporate relevant information into the current usage survey update. This additional review
step was added to help ensure that new and modified operations are incorporated into the current
survey. MAQ relies on identifying and capturing new or modified radionuclide air emission
sources at LANL through the ESH-ID process or through notification directly to MAQ by facility
project managers familiar with regulatory requirements.

Air Quality Reviews can be initiated through the ESH-ID process or by contacting MAQ
directly. A facility must first determine that the proposed activity qualifies as a new source, new
construction, or change in process and requires an Air Quality Review as documented in
Laboratory Implementation Requirement (LIR) 404-10-01.1, which specifies that facility
managers and supervisors identify and mitigate hazards associated with new activities and
projects. Appendix 2 of this LIR requires contact of MAQ for an air quality requirements
determination for any activity involving the use of radionuclides that includes a change in process
or radionuclides, an increase in quantity, or relocation to a different exhaust system. New Source
Review (NSR) project personnel assess new or modified radioactive air emission sources
according to the procedures outlined in ESH-17-103.

In addition to the information described above, MAQ considered and incorporated into the
usage survey report other elements that could influence emissions including actual and potential
duct holdup data and room or area contamination data. The steps taken to estimate emissions
from these sources are not repeated annually in all cases, and facility operational stability is
considered in this regard. MAQ makes this determination based on information from facility
representatives, best health physics practices, and best professional and engineering judgment.

Duct holdup was based on historic monitoring data, information derived from facility
personnel, or actual duct holdup estimates, when available. When historic monitoring data were
used to estimate duct holdup, data from the last 2 to 4 years of available monitored emissions are
typically used, depending on the stability of operations. Monitored emissions were multiplied by
the appropriate filtration factor (e.g., 2000 for single stage high-efficiency particulate air [HEPA]
filtration, as specified in the FFCA) to estimate potential emissions. No physical state reduction
factor was applied because this potential emissions estimate was based on actual monitoring data.
For 2001, historic monitoring data, when available, were used to estimate potential duct holdup
for a number of unmonitored point sources.

Residual contamination was also considered and was derived from sources including
previous inventory/usage surveys, interviews with facility representatives, and radiological
survey data. Best engineering judgment calculations attempt to estimate potential emissions
resulting from residual contamination and take into account operational stability.

Although there are no explicit quality assurance (QA) requirements spelled out in either 40
CFR 61, Subpart H or the FFCA with regard to radioactive material usage information, assurance
of data quality is important. Lacking specific regulatory guidance for assuring the quality of
usage data, MAQ has implemented a project verification and peer review process to help assure
the quality of reported data and to ensure that specific project requirements are met (ESH-17-RN,
R2). This Quality Assurance Project Plan requires that MAQ personnel evaluate all point sources
with the potential to emit radionuclides and ensure that all point sources are categorized and
identified properly.

Risk Assessment Corporation
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Point source identification requirements were evaluated by visits to selected LANL areas not
included in the usage survey to verify that omission was appropriate, peer review of TA and
building lists to ensure that the status was accurate, and peer review to verify that point source
classification was valid. Completion of the requirements outlined for this process was
documented in RRES-MAQ:02-159.

For the 2001 usage survey, MAQ staff evaluated 26 facilities not currently classified as point
sources through field investigations to verify the absence of radioactive point sources (RRES-
MAQ:02-155). In addition, to verify their classification as point sources, 7 exhaust systems at 7
facilities were inspected through field investigations (RRES-MAQ:02-153). Of the 7 exhaust
systems evaluated, 5 met the definition of a point source, and 2 did not meet the definition of a
point source. Point source radioactive materials usage survey requirements are also assessed by
visiting selected facilities and spot-checking reported usage and process information. To verify
2001 usage survey information, 8 facilities were spot-checked to ensure that facility personnel
agreed with the information compiled by MAQ (RRES-MAQ:02-153). The process description
for one facility (TA 50-69) was found to be in error and was corrected.

Validation steps taken to verify data entry and electronic transfer are described in ESH-17-
RN. The usage data reported by each facility and collected by MAQ were compiled using a
relational Access” database developed for this purpose. Historical data from previous years are
maintained as archived tables in the database. Data were verified and validated by project
personnel by 100% verification of hand-entered data and 10% verification of electronically
transferred data and professional evaluation (peer review) of all data for usability. Completion of
this verification and validation process was documented in the file folders maintained by MAQ
for each facility.

During the summer of 2001, the database application used to compile usage survey
information was redesigned to further streamline data entry, potential emission and dose
estimates, and quality assurance (QA) of data entry and associated calculations. A beta test and
comparison calculations using the archived 2000 usage survey data and associated emission and
dose estimates were instituted to demonstrate that the application was accurately calculating
potential emissions and dose for each release point (ESH-17:01-451). Based on the results of the
beta test, necessary modifications were made, and this new database application was used to
compile all 2001 usage survey data and generate associated emission and dose calculations.

Evaluation of LANL M ethodology

We assessed the methodology used by MAQ with regard to radioactive material usage data
collection through visits and tours to four separate facilities (TA 43-1, 3-1698, 3-35, and 35-213).
We also conducted detailed reviews of the supporting documentation maintained for the toured
facilities and also those facilities with 2001 PEDEs greater than 0.01 mrem (0.1 pSv) (TA 3-
66[ES 04], 3-102[ES 25], 21-150, 21-257, 48-1[ES 67], and 54-36).

LANL continues to make a concerted effort to evaluate all unmonitored exhaust systems
with the potential to emit radionuclides. Specific steps were carried out to ensure that all facilities
requiring an evaluation were properly assessed. MAQ has also implemented procedures that
attempt to capture and review all new or modified sources that may impact monitoring
requirements. Duct holdup and residual contamination were considered as potential emission
contributors to a number of exhaust stacks. It is again noted that using historic monitoring data to
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estimate duct holdup is a conservative approach because such data inherently include all
operational releases in addition to any potential releases related to duct holdup.

Improvements have been made since the second audit with regard to the collection and
presentation of radioactive material usage information. MAQ personnel no longer attempt to
collect and distinguish between radionuclide inventory and usage information, and instead focus
on compiling relevant usage information only. Because inventory information is not used to make
emission estimates, this should alleviate much of the confusion related to differences between
inventory and actual usage. A “Call Back Date” field was added to the database to document that
facility personnel have provided retrospective radionuclide usage information for the preceding
calendar year of interest, as opposed to estimates of future use. The usage survey database
application has been equipped with a feature to enable automatic identification of 10%
contributors for any point source to ensure appropriate monitoring capabilities are in place at each
facility.

All processes with the potential to emit radioactive material are categorized separately for
each facility, laboratory, or room vented by a given exhaust system. Source type (present or
future), usage amounts and basis, and physical state information were collected for all
radionuclides used in each separate process. Further, a description for each process was provided,
as well as an assessment of any heating that was done and its potential impact on the chemical
and physical state of each radionuclide involved in the process. This information was provided in
the annual usage survey compilation. This represents a substantial improvement since the first
audit in the amount of information provided to the public and, in most cases, helps provide a
reasonably clear picture of each process potentially impacting radionuclide emissions. In
combination with the file folders maintained by MAQ, which include documentation of e-mail
communications, it was possible to understand how the data were collected, updated, revised (if
necessary), and assembled into usage estimates.

A continued effort has been made to assure the quality of data reported by facilities and
compiled by MAQ. The Access database developed to compile and document all radionuclide
usage information has been revised and its utility expanded (this is discussed in more detail in the
section “Potential Emissions and Dose Calculations”). We examined the structure of this
database, and it is well designed and has resulted in a more efficient method for compiling and
utilizing radionuclide usage data that will free up resources for use elsewhere. This move toward
a more automated compilation process is wise, and it helps ensure data quality and reduce the
potential for calculation errors. Our suggestion from the second audit to implement a LANL-wide
database system for compiling radionuclide usage at the facility level was investigated by MAQ.
The response from facility personnel indicated a desire for MAQ personnel to continue to
maintain responsibility for data collection and data entry; therefore, implementing such a system
was not pursued. MAQ is not solely responsible for demonstrating compliance with the Clean Air
Act; rather it is the responsibility of the entire Laboratory. We continue to believe that
implementing a Laboratory—wide system for compiling radionuclide usage at the facility level (by
the users of radionuclides and at the time of or shortly following actual use) represents the most
efficient, accurate, and defensible means by which to track this type of information.

Procedures have been implemented by MAQ to verify the accuracy of data provided by
facilities, as well as to verify the accuracy of calculations made by MAQ and appropriateness of
methodologies used to categorize point sources. Completion of these procedures is documented in
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the file folders maintained by MAQ for each facility, and it is clear that these efforts continue to
result in a more robust and defensible radionuclide material usage data compilation.

Findings and Recommendations

In many respects, the usage survey data and associated emission estimates represent one of
the most complex and dynamic aspects of the Clean Air Act compliance program at LANL;
therefore, these data are prone to a greater potential for error. The focus that MAQ is placing on
increased automation of data compilation and associated emission and dose estimates is an
important step in developing an efficient and credible method for determining radionuclide usage
and associated emissions and potential doses to members of the public. The redesigned database
application reduces the potential for error. There is little question that the new database will
enable MAQ personnel to focus resources previously allocated to checking calculations, which
are now largely automated, to other tasks that cannot be automated.

Additional requirements continue to be established and modified as the compliance program
evolves in an attempt to focus resources most effectively and to address specific issues as they
arise. This move toward an efficient and flexible program that continues to satisfy regulatory
requirements is commendable, and we strongly encourage MAQ to maintain these efforts as part
of future changes to compliance related processes. The MAQ program has actively followed
through and addressed the recommendations and findings from the first and second audit reports,
and the changes that have been implemented have resulted in a more defensible and
understandable compliance program.

We identified a number of areas where modifications or refinements would result in
continued improvement of the air quality program at LANL. The following discussion provides
recommendations based on the findings of this audit that we believe will further strengthen the
compliance program in several areas related to radioactive material usage data collection.

Specific Observations Related to Quality Assurance of Radionuclide Usage Data. Usage
survey data form the basis for estimating potential emissions and dose for all unmonitored
facilities, identifying 10% contributors to dose and evaluating monitoring status for all monitored
facilities, and determining monitoring requirements for all facilities (including periodic
confirmatory measurements to verify low emissions). Because of MAQ’s reliance on usage data
for a number of important purposes, establishing and maintaining effective methods to assure the
accuracy of the data should be a fundamental goal of the compliance program. Lacking guidance
from either 40 CFR 61 or the FFCA with regard to specific quality assurance requirements related
to the collection of radionuclide usage information, MAQ has implemented a number of effective
internal procedures to assure the quality of usage survey data and associated emission estimates.

In addition to the procedures designed to assure the quality of internally compiled data and
calculations, MAQ personnel also conduct spot checks of the radionuclide usage information and
process descriptions provided to them by facility contacts. During the course of facility visits,
interviews, and document review during this audit, a number of instances were noted where usage
information was changed as a result of MAQ inquiries to facilities, requests for documentation,
and in one case because a facility contact had a hunch he may have made a mistake. However,
none of these mistakes or changes to usage amounts resulted from the facility spot checks
instituted by MAQ. To the credit of MAQ, all of these changes were captured in the 2001 usage
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survey report, largely as a result of the internal procedures established and carried out by MAQ,
and in one case simply because the facility contact realized a mistake was made. However, these
issues, which are described in more detail by two IEER memos (see Appendix C), point to
insufficient procedures designed to assure the quality of the data that are initially provided to
MAQ by each facility.

Potential errors in data provided by facility contacts would, in nearly all cases, be identified
only through additional follow-up by MAQ personnel. It is not reasonable to expect or assume
that this type of follow-up by MAQ occur for all facilities, and in cases where such follow-up is
not necessary or otherwise not conducted, it is difficult to know how prevalent errors in facility-
level data may be. Because the data provided to MAQ by each facility form the basis for all
subsequent calculations to estimate emissions and dose, and because LANL relies on emission
and dose calculations based on usage data as a very integral part of their compliance program,
establishing an effective mechanism to assure the quality of facility-level data when they are
initially provided to MAQ is of high importance.

There are no specific requirements regarding performance (i.e., methods for achieving a
specific degree of accuracy, precision, or completeness, such as are prescribed for effluent and
environmental measurements) of quality assurance procedures related to radionuclide usage data
in 40 CFR 61, Subpart H; the FFCA; or EPA (1989). Lacking specific regulatory guidance, MAQ
has developed and implemented procedures designed to help assure the quality of usage data
provided by facility contacts. As a result, this issue does not impact LANL’s compliance with the
Clean Air Act.

There are regulatory requirements specified by 40 CFR 61, part 61.95 for record keeping
which state that it must be “...sufficient to allow an independent auditor to verify the accuracy of
the determination made concerning the facility’s compliance with the standard.” Similar
requirements are noted by EPA (1989) with regard to maintaining sufficient documentation
“...for the EPA to judge the validity of the input used in the calculations.” While we did not
believe this record-keeping requirement was met during the year evaluated by the first audit
(1996), we considered the program evaluated during this third audit (2001) satisfactory with
regard to this regulatory requirement and believed the documentation maintained by MAQ was
sufficient to allow us to assess the accuracy and validity of the emission calculations and
determine compliance with the standard. The same conclusion of compliance with the record-
keeping requirements was also made during the second audit (1999).

Our evaluation and assessment of the MAQ quality assurance program as it relates to usage
data for this third audit has been consistent with the approach we have taken for the first two
audits. In general, as with the first two audits, we believe that the procedures MAQ has adopted
for assuring the quality of these data meet the underlying purpose of quality assurance in that they
help minimize the occurrence of significant errors. As noted previously, the mistakes or changes
in usage amounts identified during the course of this third audit did not result in MAQ using
erroneous values and the correct values appear to have been used for estimating emissions and
doses in 2001. However, the occurrence of these issues suggests that some additional procedures
are needed to further assure the quality of usage data as used by MAQ.

The currently implemented procedures are effective for assuring the quality of data
generated by MAQ, but we consider them insufficient with regard to assuring the quality of data
generated at the facility level. We strongly recommend that MAQ, in conjunction with
appropriate facility contacts, establish and institute a program to more effectively assure the
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quality of usage data compiled at the facility level. We also encourage MAQ to seek additional
EPA input in this regard because of the lack of guidance currently provided by 40 CFR 61 and the
FFCA. In addition, we suggest that LANL work with CCNS and other members of the public to
adopt specific procedures and requirements that will satisfy the public’s wishes for establishing
the quality of usage data.

It is simply not possible to establish a QA program that precludes the occurrence of all
errors. In attempting to refine the current QA procedures, all stakeholders should recognize this
fact and be prepared to balance the level of resources directed at and requirements specified for
facilities with the magnitude of emissions and associated doses at each facility. It is also
important to consider the sum of all compelling evidence with regard to potential public health
impact from each facility, which includes AIRNET, both historic and current effluent data, and
what appears to be a conservative method, in most cases, for estimating unmonitored releases
(i.e., Appendix D).

Specific Recommendations for Improving the Quality Assurance of Radionuclide
Usage Data. The spot checks currently carried out by MAQ staff do not conform to the general
expectation that a quality assurance program involve review by multiple different individuals
with knowledge of facility operations because the currently implemented spot checks simply
revisit the same facility contact. Discussions with MAQ personnel during the course of this audit
suggested a willingness to improve the effectiveness of their current compliance program in this
regard. To this end, the currently established procedure for conducting facility spot checks should
be modified and focused on facilities with the greatest potential for emissions to ensure that it is
effective in assuring the quality of data provided by each facility. It may be necessary to adopt
different approaches for different facilities, depending on the nature of operations at each facility.
In some cases, a quality assurance plan may be easily implemented at the facility level, and in
other instances it may be more effective to continue the policy of spot checks by MAQ personnel.
Regardless, it is not reasonable to expect that MAQ personnel be responsible for assuring the
quality of all data provided by radionuclide users, and individual facilities should be expected to
shoulder a significant portion of this aspect of compliance.

Spot checks by MAQ could also be focused and directed in some cases by developing a flag
that is triggered when a point source PEDE changes (increases or decreases) by some pre-
determined “significant” fractional amount (e.g., a factor of five or more). It is important that this
flag be triggered by either a decrease or an increase. Per current procedural documentation, MAQ
personnel would typically follow up only on a facility whose PEDE increased such that its Tier
level designation changed to a higher level (e.g., moved from Tier IV to Tier III). A potential
error that resulted in an erroneously lower PEDE, however, could conceivably escape notice.

Because MAQ elects to initially calculate potential doses using assumptions presumed to be
conservative, it is important that MAQ staff clearly emphasize to radionuclide users that usage
estimates for Tier IV sources, which do not require documentation at the facility level, should be
truly conservative. For example, a point of contact at TA 48-1, Room 430, ES-67 initially
reported usage of 100 mg ***Pu when asked for a conservative upper bound estimate. Then, when
secondary documentation was requested by MAQ because the source changed from Tier IV to
Tier I1I, the point of contact provided documentation indicating usage of 122.8 mg.

In addition to ensuring that initial user estimates, when not supported by facility records, be
consistently upper bound estimates, it is important that MAQ staff not become overly dependent
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on the documentation requirements established by ESH-17-RN, R2 for Tier IV sources such that
facility records are not referenced simply because it is not required, particularly in cases when
they are apparently readily available. For **’Pu usage at TA 48-1, Room 430, ES-67, the point of
contact initially estimated 450 mg, and then provided documentation of 380 mg actual usage.
Similarly, the initial usage estimate provided by the facility contact at TA 35-213, Room F-11
was 400 mCi (1.5 x 10" Bq) of tritium. Subsequently, this value was changed to 40 mCi (1.5 x
10° Bq) after the facility contact referred to the original shipping manifest. Since the
documentation in these cases apparently existed in the first place, it is not clear why the point of
contact did not refer to it to provide the initial usage estimate. Establishing effective facility-level
QA procedures would help ensure a consistent method for deriving and reporting usage estimates
or documented values.

MAQ review of any facility-made calculations to derive usage estimates should also be part
of all Tier III point source evaluations where secondary documentation is required. This was not
done during 2001 in at least one case (TA 21-257). Discussions with MAQ personnel have
indicated this was an oversight, and review of facility calculations is something that is usually
done, and MAQ indicated that these reviews will be done in the future. We recommend that the
process verification and peer review requirements established by the Quality Assurance Project
Plan (ESH-17-RN, R2) be amended to make this review step mandatory.

In addition, it would be useful to establish a measure of the validity of the inventories for
drums that are characterized or otherwise “used” at various facilities. Questions were raised
during this audit regarding the accuracy of the drum inventories used by MAQ for potential
emissions calculations (see Appendix C). Based on discussions with MAQ staff regarding drums
characterized at TA 54-36 (which are noted to contain any type of waste that is generated by
LANL), verbal reports from facility personnel indicate that post-characterization data for “newer”
drums are very close to pre-characterization data, while post and pre-characterization data for
“older” drums have a larger variability. MAQ staff noted that these “older” drums are, therefore,
sampled (i.e., characterized) more frequently. The best available (i.e., most recent) information
regarding drum inventories is then reported to MAQ for the purpose of making emission
estimates. There is no official report generated to provide a quantitative measure of differences
that exist between the pre- and post-characterization data. A quantitative measure of the accuracy
of inventories assumed for “older” drums would help establish the validity of using pre-
characterization data for the purpose of estimating potential emissions. If significant
discrepancies are apparent, a more appropriate methodology may be to develop separate emission
estimates (e.g., modified by some uncertainty factor) for “older” drums whose inventories are not
based on post-characterization data and, therefore, not known to the same degree of accuracy.

Specific Observation Related to New or Maodified Source I dentification. Although MAQ
staff review ESH-ID Air Quality Reviews on a monthly basis to supplement survey data and
incorporate relevant information into the current usage survey update, it is still not clear that all
new or modified operations are reviewed by MAQ personnel per LIR404-10-01.1 requirements. It
was also noted during discussions with MAQ personnel that the ESH-ID process is not
mandatory. The fact that the ESH-ID Air Quality Review process does not provide a fail-safe
mechanism for identifying all new or modified operations is evidenced by the statement by Terp
et al. (2002) that “As part of the usage survey process, MAQ personnel continue to identify
several new/modified processes each year, which had not been identified through the Air Quality
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Review program. Therefore, the interaction between MAQ personnel and facility points-of-
contact continues to be a vital element of a thorough and complete usage survey, and is a valuable
tool to supplement the Air Quality Reviews program.”

It may not be efficient or practical to expect (or require, per LIR404-10-01.1 requirements)
an Air Quality Review for every single new radionuclide, increase in amount, or new process in a
given laboratory, particularly at a facility as dynamic and complex as TA 48-1. However, it is
reasonable to expect that there be some mechanism in place to assess the potential impacts of
operational changes before they occur. The annual (or biannual) usage survey does not serve this
purpose; therefore, the ESH-ID Air Quality Review process is the primary tool that prospectively
assesses new or modified operations. It may be possible to establish a facility-specific threshold
for radionuclide use, below which an Air Quality Review is not required, rather than the currently
instituted policy of an Air Quality Review requirement for any increase or change in use
regardless of the magnitude. It may also be possible to relate this threshold to current facility
operating limits, such as the handling limits for use of beta or gamma-emitting materials in a
laboratory at any one time at TA 48-1 set forth by CST-SOP-037, R.7 (these limits require a
health physicist consultation for any planned work involving quantities approaching 75% of 10
mCi [0.37 GBq]). Revising the Air Quality Review requirements in this manner would not
preclude the inclusion of such use in the annual (or biannual) survey update, but it would help
focus the Air Quality Review efforts, which are intended to assess operations before they happen,
on those processes with the greatest potential for impacting monitoring requirements.

Specific Observation Related to Interaction with Radionuclide Users. There is little
question that continued interaction by MAQ with facility contacts (i.e., radionuclide users) is a
very important aspect of the compliance program. It keeps MAQ personnel abreast of potential
future activities, and it helps establish a sense of importance at the facility level for the regulatory
requirements to which they must adhere. During the course of this audit, however, it was clear in
some cases that the facility level understanding gained through this interaction could be
improved.

At TA 3-1698, radionuclide users reported information to MAQ personnel that suggested no
particulate generation resulting from the operations. After some questioning, however, it became
clear that the basis for this assumption was related to swipes taken to check for contamination
after the equipment was cleaned. Clearly, cleaning a piece of equipment before taking a swipe
would preclude the detection of any particulates generated during the process, so the information
taken as meaningful by MAQ in fact had no bearing on demonstrating compliance. It is noted,
however, that MAQ did assume a particulate release fraction, based on the nature of the process.
At TA 21-257, the facility contact initially provided analytical data to MAQ that were based on a
sample collected in 2002. The plutonium concentrations for this sample were believed to be
incorrect (the higher than normal numbers instigated a follow-up), and the emission and dose
calculations were revised to reflect the highest concentrations based on three representative
samples from 2001. As noted previously, our suggestion from the second audit regarding
implementation of a LANL-wide database that would allow radionuclide users to directly enter
data was investigated by MAQ, and facility personnel indicated a preference for MAQ to
maintain responsibility for data collection and entry.

These issues and responses suggest a lack of understanding in some cases at the facility level
regarding the fundamental purpose of the usage data collected by MAQ. They also indicate that
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facility personnel may not fully recognize their legal responsibility to keep track of and report all
radionuclide usage. It is not possible for MAQ to be entirely responsible (or held accountable) for
every aspect of the compliance program since it relies on information provided by many facility
contacts. In fact, MAQ personnel have done an exemplary job of attempting to shoulder the
burden of collecting and maintaining the information necessary to demonstrate compliance.
However, considering LANL’s reliance on radionuclide usage data reported by each facility for a
number of different purposes, we recommend that further steps be taken to assist personnel at the
facility level with developing a better recognition of the function and legal importance of usage
data for which they are ultimately responsible. The preferences of facility personnel should be
considered in this regard, but it is important that everyone associated with supplying and using
data to demonstrate compliance with 40 CFR 61, Subpart H clearly understand their obligation to
supply data that can be considered to provide a realistic (or conservative) representation of usage.

Potential Emissions and Dose Calculations
Summary of LANL Methodology

Based on the radionuclide usage survey information that is collected using the methodology
described in the previous section, MAQ personnel estimate potential emissions from each
unmonitored point source. These emission estimates are, in turn, used to estimate potential doses
to the MEI for each unmonitored point source. MAQ staff used the procedures outlined in ESH-
17-137, R1 to estimate potential emissions and doses from unmonitored point sources in 2001.

In addition to the changes discussed previously for compiling usage information, the
database application, which was previously used only to compile radionuclide usage information,
has been redesigned since the last audit to automate the process of calculating emission and dose
estimates. This application has been designed to automatically calculate emissions for each
radionuclide potentially contributing to emissions from a point source, based on usage and an
assumed physical state reduction factor. In addition, the application is set up to estimate the
PEDE for each radionuclide, based on the emission estimate and a derived millirem per curie
factor specific to each point source and radionuclide. Finally, a summed PEDE is calculated for
each point source.

Appendix D methodology and FFCA guidance provide the basis for estimating emissions of
materials that are used in various work processes at each facility, or are otherwise made available
for release to the environment (e.g., waste drum inspection and characterization). This calculation
considers the physical state of the material during the work processes that may involve
radionuclide release, and appropriate reduction factors are used to estimate potential airborne
emissions from solids (1 x 10), particulates and liquids (1 x 107), and gaseous materials (1). A
material is considered to be a gas if it is heated to greater than 100°C, unless it is covered under
the enhanced 100°C rule described in the FFCA. This methodology was reviewed during the
course of the first audit, and it was deemed appropriately conservative (Aanenson et al. 1999).

Best engineering judgment, information from facility representatives, and other methods are
used to estimate potential emissions based on smear and survey data. This may relate to surface
contamination in a room or area that could be released via a point source to the environment or to

4 Millirem per curie factors are LANL-derived factors that evaluate dose per unit activity.
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contaminated equipment that could be a source of release to the environment. Historic monitoring
data are used, when available and appropriate, to estimate potential duct holdup emissions. When
historic monitoring data are used to estimate duct holdup, data from the last 2-4 years of available
monitored emissions are typically used, provided the monitored operations are consistent with
current operations. Monitored emissions are multiplied by the appropriate filtration factor (e.g.,
2000 for single stage HEPA filtration, as specified in the FFCA) to estimate potential emissions.

Potential doses are calculated according to ESH-17-137, R1, and this value is the dose
recorded in the usage survey for all unmonitored point sources with initially calculated doses less
than or equal to 0.001 mrem (0.01 pSv). Because MAQ elects to initially calculate potential doses
using assumptions presumed to be conservative, additional information may be obtained from
facility representatives for point sources with calculated potential doses exceeding 0.001 mrem
(0.01 pSv) to determine if a more realistic emissions estimate can be made. Additional
information is obtained as necessary using best professional judgment until the calculated dose
incorporates all relevant data, at which time it is recorded in the usage survey.

To estimate doses from all point sources, MAQ uses the potential emission estimates made
for each facility (described above). Potential doses are determined by multiplying emission
estimates by millirem per curie factors that have been calculated for the purpose of performing
dose assessments for existing, new, or proposed facilities without having to run a dispersion and
dose model each time. These dose factors have been calculated for up to 300 radionuclides at
each LANL facility with the potential to emit radionuclides via a point source according to the
procedures outlined in ESH-17-511 and ESH-17-512.

Calculating the millirem per curie factors is accomplished by first obtaining appropriate
information for each release point, including the physical height, diameter, exit velocity, and X-Y
location coordinates for each stack. Default CAP-88 values are used in cases where actual
information is unavailable. A multi-year average of meteorological data is gathered for four
meteorological towers at LANL for use in CAP-88 calculations. The maximally exposed
individual or highest dose receptor location is determined and documented for each facility by
performing preliminary CAP-88 runs, enabling identification of appropriate X-Y receptor
location coordinates as well as the distance and direction from the source to the receptor. A
generic list of radionuclides is appended to the CAP-88 input file for the source term input, and
other radionuclides are added on a site-specific basis. A source term of 1 Ci (37 GBq) is assumed
for each radionuclide, and progeny or decay products are included in the source term, based on
guidance provided by NCRP (1996). The CAP-88 output is then electronically uploaded to tables
in the database application.

These calculated potential doses are used for establishing point source tier level, determining
monitoring requirements, and reporting annual dose from unmonitored point sources to the
public. The decision to determine whether a sampling system should be installed or removed
from a point source is made according to the guidance provided by ESH-17-138.

Potential emission calculations and dose estimates for each facility are peer reviewed to
verify that calculations are accurate, assumptions are at least conservative, estimates are valid or
at least conservative, and data entries into spreadsheets were performed correctly. These reviews
are performed according to ESH-17-RN and are documented in the file folders maintained by
MAQ for each facility.
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Evaluation of LANL M ethodology

As noted in the previous section, the MAQ program has actively followed through and
addressed the recommendations and findings from the first and second audit reports. The
methodology we suggested for estimating emissions at TA 21-213 was adopted. As discussed in
the previous section, implementation of the redesigned database application has and will continue
to significantly reduce the potential for making errors in emission and dose estimate calculations.
MAQ has also taken steps to more thoroughly document the procedures used for calculating
millirem per curie factors and has incorporated NCRP (1996) guidance to determine which
progeny are important to consider for each millirem per curie factor.

We assessed the methodology used by MAQ with regard to potential emission and dose
estimate calculations through detailed reviews of the file folders maintained for each facility. All
calculations and assumptions related to estimating potential emissions are documented, as are
data verification and peer reviews. It is apparent that MAQ expends a significant amount of effort
in an attempt to calculate emissions in a thorough, accurate, and consistent manner, and this is
supported by the documentation maintained by MAQ staff. In general, the calculations made by
MAQ consistently adhere to the guidance and requirements set forth by 40 CFR 61, Subpart H
and Appendix D, as well as the FFCA.

A database application has been developed to compile collected radionuclide usage
information, assumed physical state reduction factors for each radionuclide, and millirem per
curie factors for each radionuclide. Queries have been written enabling automated dose
calculations for each facility. This trend toward increased automation by simplifying the dose
calculations for the unmonitored point sources is encouraging and commendable.

For estimating duct holdup and potential emissions based on historic monitoring data, using
the FFCA filtration factor (i.e., 2000 for single-stage HEPA filtration) is a more conservative
approach than using the factor provided in Appendix D of 40 CFR 61, which corresponds to a
single-stage HEPA filtration factor of 100 when used in this manner. As noted previously, using
historic monitoring data to estimate potential emissions related to duct holdup is a conservative
approach because such data inherently include all operational releases in addition to any potential
releases related to duct holdup.

All unmonitored point source dose calculations are performed for the maximally exposed
location or receptor for each point source, and they are based on potential emissions assuming no
existing filtration mechanisms are functioning. The doses for each point source are then summed,
and this collective potential dose is reported as the actual dose for all unmonitored point sources.
This is a very conservative method of reporting doses for unmonitored facilities. The actual doses
related to emissions from these facilities would in fact be considerably less than the 0.23 mrem
(2.3 USv) dose reported in the 2001 annual radionuclide air emissions report if existing filtration
capabilities were taken into account and if the East Gate receptor (instead of release site receptor)
was used to estimate the dose for each unmonitored point source.

Findings and Recommendations
As discussed previously, the MAQ program has demonstrated a willingness and desire to

maintain a dynamic compliance program that responds effectively to the changing needs and
goals of LANL. The MAQ program has actively followed through and addressed most of the
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recommendations and findings from the first and second audit reports, and the changes that have
been implemented have resulted in a more defensible and understandable compliance program.
We identified a number of areas where modifications or refinements would result in
continued improvement of the LANL air quality program. The following discussion provides
recommendations based on the findings of this audit that we believe will further strengthen the
compliance program in several areas related to potential emission and dose calculations.

Specific Observation Related to Documentation for millirem per curie Factors. As was
stated in the second audit report, it is again noted that the statement on page 10 of ESH-17-501
indicating that “...dose calculations for the rest of LANL...use the actual annual-average
meteorology for the year in which emissions occurred” is not correct because of the use of
calculated millirem per curie factors in dose calculations for unmonitored point sources, which
are based on a multi-year average of meteorological data using the LANL met-tower nearest to
the source (ESH-17-511). During interviews with MAQ personnel as part of the second audit, it
was indicated that fluctuations of meteorological data from year to year are quite minimal and do
not appreciably impact the calculated doses or the MEI locations. To reiterate our
recommendation from the second audit, ESH-17-511 should include support for the assertion that
the use of historical annual-average meteorological data is adequate for characterizing current
annual conditions. One option for demonstrating this would be to use the archived millirem per
curie factors to document that the changes resulting from assuming a different set of
meteorological data are indeed insignificant. If they are not, sufficient runs of the model with
representative meteorological data for a number of different years should be conducted and the
most conservative (i.e., highest) millirem per curie factors should be used.

Specific Observation Related to Physical State Assumptions. In several instances (e.g.,
TA 54-36, TA 54-49, and the proposed characterization activities at TA 54 described by Fuehne
2002a), the physical state of solid that is assumed for drum contents is noted to be “consistent
with ESH-17’s (MAQ’s) other analyses of operations at TA 54.” During discussions with MAQ
staff, it was realized that this assumption of a solid physical state for the drums handled at TA 54-
36 was not consistent with information originally provided by the facility contact regarding the
actual operations at TA 54-36, which indicated a particulate physical state. In this instance, the
apparently incorrect assumption of a solid physical state did not impact the estimated PEDE
because the dose was dominated by tritium, which was originally assumed to exist as a gas and,
therefore, not affected by the change from solid to particulate. However, because of the six order
of magnitude difference in estimated emissions that the physical state assumption can make, it is
important that this assumption be sound in all cases. The rationale for assuming one physical state
versus another should not be based on analyses of other operations, but should instead be based
on facility-specific information related to the physical state of the actual materials used or
processed at each facility. Additional procedures established for assuring the quality of data
provided by each facility (discussed previously) should incorporate steps by which the physical
state and process description information is also reviewed and checked by facility personnel.

Specific Observation Related to Appendix D Conservatism. Because MAQ operates
under the assumption that emission estimates based on Appendix D guidance are extremely
conservative, it would be useful to quantitatively demonstrate this conservatism. To this end, we



Independent Technical Audit of Los Alamos National Laboratory 31
Final Report

recommend that MAQ take steps to make relevant comparisons, wherever possible, of actual
stack emission measurements with emission estimates made based on the methodology prescribed
by Appendix D. Considering the questions regarding the accuracy of drum inventory estimates
and the deviation from Appendix D methodology in certain cases [e.g., emission estimates for TA
54-33 and emission estimates made by Fuehne (2002a)], such comparisons could help confirm (or
refute) the validity and assumed conservatism of the different methods by which emission
estimate calculations are made.

The FFCA states that some minor point source emissions are measured for various reasons
and that current (i.e., in 1996) sampling systems may be able to provide valid samples that could
be used for periodic confirmatory measurements. The following is noted in ESH-17-138:
“Historically, the Rad-NESHAP Project has de-energized and removed sample systems that were
no longer needed. This, however, prevents the use of these systems for periodic confirmatory
measurements. Therefore, this practice is no longer considered appropriate unless overriding
factors (e.g., funding, access) necessitate it.” In addition, MAQ calculates PEDEs based on usage
data for all monitored point sources. As a result, it would appear that the opportunity exists to
make a number of comparisons of emissions based on usage data and monitored emissions.

For illustration purposes, we make the following comparison using monitoring data for TA
50-69 (Size Reduction Facility). Releases of **' Am and ***Pu were reported in the 2001 LANL
Radionuclide Air Emissions Report, corresponding to a release site receptor dose of 5.5 x 10
mrem (55 x 10°* uSv). By comparison, the calculations for TA 50-69 in 2001 based on usage data
and Appendix D guidance resulted in a PEDE of 43 mrem (0.43 mSv), which corresponds to an
EDE of approximately 1.1 x 107 if the effect (i.c., reduction by a factor of 4,000,000) of existing
two-stage HEPA filtration is considered. This comparison indicates that the emission estimate
based on usage data and Appendix D guidance results in a dose more than 200 times greater than
the dose based on measured emissions, and suggests that the emission estimate in this case is
conservative.

Specific Observations Related to Continued Critical Review of Engineering Judgment
Calculations. Clearly, the process of estimating potential emissions based on a usage value is not
an exact science and necessarily involves making a number of assumptions. During the course of
this audit, a number of questions were raised (see Appendix C) that instigated a closer
examination of current assumptions or practices. One question related to the heat that may be
generated as a result of machining operations involving depleted uranium at TA 3-102. Because
no heat is applied externally, the emission estimate is based on the mass of the uranium pieces
machined throughout the year and a solid physical state reduction factor. Based on an inquiry to
the facility contact, the surface heating may reach 1100° C, which could lead to melting and/or
oxidation and the generation of particulates. Therefore, a more conceptually accurate estimate of
potential emissions could be to determine the fraction of each uranium piece that is subject to
external heating, which would vary depending on the size and shape of the piece, the surface area
to volume ratio, and the depth of cut. Because of the potential sensitivity related to this type of
information, a demonstrated conservative estimate of the fraction of each piece that could be
subjected to external heating would suffice. A liquid/particulate reduction factor could then be
applied to this fractional amount. Alternatively, the weight of the uranium pieces before
machining could be compared to the weight following machining plus the weight of any turnings
or chips that are generated. The difference could be used to estimate emissions.
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Another question that was raised related to the potential impact of trace contaminants of **Tc
that could be present in uranium used in operations at TA 3-66 (Uranium Foundry). MAQ
followed up on this question and examined historic monitoring data, which they noted to indicate
very low actual emissions from the foundry operations into the early 1990s and no evidence of
significant contamination of the depleted uranium fuel. MAQ personnel also followed up with the
facility contact to better assess the potential impact of the presence of trace contamination in the
uranium. The facility contact indicated that they could account for 99.999% of the material’s
composition as depleted uranium. For this calculation, MAQ assumed the remaining 0.001% was
half *Tc and half ***U, which would also be expected to be present as possible contamination in
reactor-generated depleted uranium. The results of this calculation did not change the Tier III
classification of this point source, but the PEDE did increase due to the significantly higher
specific activity of Tc.

It was also noted that the specific activity (e.g., Ci g') used to convert “’Pu usage by
weight into activity was assumed to be that for pure ’Pu in some, but not all, cases. By not
considering the contribution of **’Pu that is present with **’Pu, the total activity is somewhat
underestimated. Although MAQ personnel do distinguish weapons grade plutonium from other
plutonium, it is not clear that the assumed specific activity for **’Pu is applied consistently. For
example, a value of 0.0622 Ci g’ (2.30 GBq g ') was assumed to derive the usage estimate for
TA 48-1 (ES 67) and a value of 0.0629 Ci g’ (2.32 GBq g') was assumed by Fuehne (2002a).
Neither of these values is consistent with the value of 0.0613 Ci g (2.27 GBq g ') noted by
LANL (no date, DOE-STD-1027-92), which reportedly provides data tables to ensure consistency
in LANL safety analysis work, and none of the values consider any contribution by ***Pu. MAQ
should adopt a consistent procedure for deriving activity estimates based on mass usage data for
material containing plutonium isotopes.

Another issue raised during the audit related to the possibility of fires at unmonitored
facilities using uranium, which is pyrophoric under certain conditions. Facilities where this may
be a relevant issue are TA 3-102 (Chemistry and Metallurgy Research Laboratory) and TA 3-66
(Uranium Foundry). For unmonitored point sources, verbal notification of such an event (and
subsequent reconstruction of its impact) would be the only mechanism by which the release could
be quantified. For monitored point sources, the impact of such an event would be captured as part
of the effluent monitoring data. MAQ staff investigated this question and indicated that the last
fire at TA 3-102 was in the late 1980s. It was also noted that MAQ does have a staff member who
responds to accidents or off normal occurrences, such as a fire, but because such an event would
not be considered part of routine or normal operations it may not be reported to the MAQ
personnel responsible for estimating annual emissions for compliance purposes.

This would appear to represent a misinterpretation of the regulation, which states that
“Emissions of radionuclides to the ambient air from Department of Energy facilities shall not
exceed those amounts that would cause any member of the public to receive in any year an
effective dose equivalent of 10 mrem/yr.” Therefore, all releases must be considered, including
both routine and non-routine (e.g., episodic or accidental). Only in the sense that dose
calculations for the majority of point sources use annual-average meteorology for the year in
which emissions occurred (in some cases, multi-year average meteorological data are used) is the
regulation focused on assessing releases as if they were routine or annual (i.e., occurring
throughout the year). In other words, although the meteorological treatment of releases is not
required by the regulation to be specific to the exact timing of the release, all releases occurring



Independent Technical Audit of Los Alamos National Laboratory 33
Final Report

during a given year must be considered regardless of their nature. It is recommended that MAQ
incorporate additional steps into the radionuclide usage interview and survey processes described
by ESH-17-102 and ESH-17-126 to ensure that any potential releases related to off normal or
accidental occurrences are incorporated into the annual emissions estimates used to demonstrate
compliance. In such circumstances, the treatment of atmospheric dispersion should be as specific
to the timing of the release event as possible. In particular, it may not be appropriate to use annual
average millirem per curie factors to evaluate the potential impact of a significant short-term
release. This issue is discussed further in the section entitled “Complex Terrain Modeling
Comparisons.”

Critical review of engineering judgment assumptions is particularly important to maintain a
technically defensible basis for demonstrating compliance. The evaluations we have completed as
part of these audits have been beneficially augmented by the interaction of [IEER and CCNS, as
well as through participation by members of the public and local Pueblos. This interaction has
resulted in a much more detailed and thorough evaluation than we could have completed without
the participation of these stakeholders in the process of demonstrating compliance. We
recommend that MAQ continue to actively support and seek critical review of engineering
judgment calculations both internally and by other individuals with the experience or knowledge
to provide meaningful input.

Risk Assessment Corporation
“Setting the standard in environmental health”
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EVALUATION OF TA 54 WASTE CHARACTERIZATION DOSE
CALCULATIONS

LANL Method for Dose Calculation

LANL completed two separate emission and dose estimates related to the waste
characterization activities proposed for TA 54 (Fuehne 2002a). These characterization activities
are intended to determine if waste (typically contained in 55-gallon [208 L] drums) meets
transportation requirements and acceptance criteria for the Waste Isolation Pilot Plant (WIPP).
The waste characterization activities will be performed in modular units (MUs) and may include
temperature equilibration, headspace gas analysis, measurement of hydrogen generation, and
repackaging. The first dose estimate for these activities was performed to determine if an
application for pre-construction approval was required to be submitted to EPA Region IV. The
second dose estimate was performed to determine if continuous monitoring is required for the
operations. The procedures used to estimate doses for each of these purposes are briefly described
below. Additional details regarding these calculations are provided in LA-UR-02-4138.

Application for Pre-Construction Approval

The dose calculations to determine the need for a pre-construction approval are based on 40
CFR 61, Subpart H, Appendix D methodology. These calculations employ an assumed usage
amount for one year, an assumed emissions reduction fraction based on the physical state of the
material, and an emission factor adjustment based on effluent controls (e.g., HEPA filtration).

The assumed usage amount is based on a reportedly conservative estimate of average drum
inventory and operational estimates of the number of drums processed each year. The emission
factor adjustment of 1 x 10° is based on the assumption that the drum contents are accurately
characterized by a physical state of solid. The effluent control factor of 0.01 is based on the
presence of HEPA filtration on both the inlet and exhaust of the ventilation system and Appendix
D guidance this type of effluent control.

Analysis of Monitoring Requirements

The dose calculations to determine the need for a pre-construction approval are based on
engineering judgment methodology (per the FFCA) and the emission determination methodology
as prescribed in §61.107. These calculations employ an assumed usage amount for one year and
an assumed emissions reduction fraction based on the physical state of the material. However, the
calculations do not incorporate an emission factor adjustment based on effluent controls (e.g.,
HEPA filtration) and are to be “...based on the discharge of the uncontrolled effluent stream into
the air” per §61.107 guidance.

The assumed usage amount for the monitoring requirement determination is different than
for the pre-construction approval application and is noted to represent “...a more realistic
scenario.” For the monitoring requirement determination, usage is based on the same estimate